MTT 292 Computer Aided Manufacturing I
Credits:	4
Contact hours:	60	
Grading: 	Traditional

Course Description:
[bookmark: _GoBack]This course provides the student with the essential concepts and techniques that are required for successful creation of two-dimensional part geometry, generation and verification of 2 1/2 axis toolpath models, as well as post processing of 2 1/2 axis NC codes within a computer-aided manufacturing (CAM) system. Students are required to produce a variety of lab exercises on robotic (CNC) machinery utilizing multi-tool programs. Coursework will primarily focus on 2D geometry projects. Basic understanding of milling machine operations is recommended.
This course satisfies 8 hours of instruction toward completing the embedded mathematics curriculum requirements, in accordance with Embedded Curriculum Guidelines Option A.

This course may not transfer to a baccalaureate degree of art or science within the universities in the Nevada System of Higher Education (NSHE).

The Objectives of this course are to:
Introduce skills required to create and manipulate simple and complex two-dimensional geometric models within a CAM system. 
Introduce 2 1/2  axis toolpath model creation and manipulations for a variety of machining operations within a CAM system. 
Introduce 2 1/2  axis toolpath model accuracy and machinability verification checks within a CAM system.
Introduce the use of post processors to facilitate the generation of a 2 1/2  axis NC program within a CAM system. 
Reinforce effective computer file management strategies and practices.

Learning Outcome:
Students will create and manipulate accurate two-dimensional geometric models within a CAM system.
Learning Measure:
Ability will be measured by documented instructor observations and/or instructor evaluation of student projects and reports that use predetermined rubrics and/or industry standards.

Learning Outcome:
Students will create and manipulate accurate 2 1/2 axis toolpath models within a CAM system.
Learning Measure:
Ability will be measured by documented instructor observations and/or instructor evaluation of student projects and reports that use predetermined rubrics and/or industry standards.



Learning Outcome:
Students will generate 2 1/2 axis CNC G-code programs by post processing toolpath operations within a CAM system.
Learning Measure:
Ability will be measured by documented instructor observations and/or instructor evaluation of student projects and reports that use predetermined rubrics and/or industry standards.

Learning Outcome:
Students will apply principles of geometry to create geometric shapes within a CAM system.
Learning Measure:
Ability will be measured by a pretest and a post test.

Learning Outcome:
Students will perform scale factor calculations to resize objects within a CAM system.
Learning Measure:
Ability will be measured by a pretest and a post test.

Learning Outcome:
Students will calculate data point locations within a polar coordinate system.
Learning Measure:
Ability will be measured by a pretest and a post test.

Textbook:
None
Supplemental Text:
None

Competencies - Direct Instruction. 
Direct instruction via traditional lecture format.

A.1. Discuss the purpose of CADCAM systems.
A.2. Discuss the history of CADCAM systems.
A.3. Opening MasterCam from the start menu and the desktop.
A.4. Discuss the drawing environment.
A.5. Discuss the menu states.
A.6. Discuss the tool bar layout.
A.7. Discuss the ribbon bar.
A.8. Discuss the recently used menu bar.
A.9. Discuss the toolpath/solids manager.
A.10. Discuss the status bar.
A.11. Discuss the graphics area.
A.12. Discuss the function prompt.
A.13. Discuss the Cartesian coordinate system. 
A.14. Discuss the polar coordinate system.
A.15. Discuss origin as it relates to the Cartesian coordinate system, CNC part zero, and the graphics area.
A.16. Discus the graphics gnome.
A.17. Discuss graphics views.
A.18. Discuss construction planes.
A.19. Discuss tool/WCS planes.
A.20. Discuss 2D vs. 3D construction mode.
A.21. Discuss active drawing Z plane.
A.22. Discuss geometry color options.
A.23. Discuss altering color of existing geometry.
A.24. Discuss line weight.
A.25. Discuss altering of line weight of existing geometry.
A.26. Discus line styles.
A.27. Discuss altering of line styles of existing geometry.
A.28. Discuss the use of levels to organize geometry.
A.29. Discuss altering the level of existing geometry.
A.30. Discuss groups and the group manager.
A.31. Differentiate between group and result.
A.32. Discuss entering location data via sketch, snap, and fast point.
A.33. Discuss forcing a snap.
A.34. Discuss the selection bar.
A.35. Discuss selection of a single entity.
A.36. Discuss selection of all entities.
A.37. Discuss selection of entities using the only command.
A.38. Discuss selection of entities using rectangular window.
A.39. Discuss selection of entities using polygon window.
A.40. Differentiate between window inside, inside +, outside, outside +, and +
A.41. Discuss unselecting of entities.
A.42. Discuss deleting entities.
A.43. Discuss un-deleting entities.
A.44. Discuss undo.
A.45. Discuss re-do
A.46. Discuss screen fit.
A.47. Discuss screen zoom.
A.48. Discuss screen un-zoom.
A.49. Discuss screen re-paint.
A.50. Discuss screen clear colors.
A.51. Discuss setting of active graphics views.
A.52. Discuss setting of active construction plane.
A.53. Discuss analyze entity properties. 
A.54. Discuss analyze distance.
A.55. Discuss analyze angle.
A.56. Discuss analyze position.
A.57. Discuss create point position command.

A.58. Discuss create point endpoints command.
A.59. Discuss create point segment command.
A.60. Discuss create line endpoint command.
A.61. Discuss create line closest command.
A.62. Discuss create line bisect command.
A.63. Discuss create line perpendicular command.
A.64. Discuss create line parallel command.
A.65. Discuss create line tangent command.
A.66. Discuss create arc/circle center point command.
A.67. Discuss create arc/circle polar command.
A.68. Discuss create arc/circle edge point command.
A.69. Discuss create arc/circle endpoints command.
A.70. Discuss create arc/circle 3 points command.
A.71. Discuss create arc/circle polar endpoints command.
A.72. Discuss create arc/circle tangent 1,2,and 3 entities command.
A.73. Discuss create rectangle command.
A.74. Discuss create rectangular shape command.
A.75. Discuss create polygon command.
A.80. Discuss create ellipse command.
A.81. Discuss create bounding box command.
A.82. Discuss create letters command.
A.83. Discuss create rectangle command.
A.84. Differentiate between move, copy, and join commands.
A.85. Differentiate between delta, from/to, and polar commands.
A.86. Explain the step command.
A.87. Discuss the transform/Xform translate command.
A.88. Discuss the transform/Xform mirror command.
A.89. Discuss the transform/Xform rotate command.
A.90. Discuss the transform/Xform scale command.
A.91. Discuss the transform/Xform move to origin command.
A.92. Discuss the transform/Xform offset command.
A.93. Discuss the transform/Xform offset contour command.
A.94. Discuss the transform/Xform rectangular array command.
A.95. Discuss the transform/Xform drag command.
A.96. Discuss the transform/Xform fit command.
A.97. Discuss the fillet entities command.
A.98. Discuss the fillet chains command.
A.99. Discuss the chamfer entities command.
A.100. Discuss the chamfer chains command.
A.101. Differentiate between 1 distance, 2 distance, distance and angle, and width chamfers.
A.102. Discuss the trim/break/extend X command.
A.103. Discuss the trim/break/extend trim 1 entity command.
A.104. Discuss the trim/break/extend trim 2 entities command.
A.105. Discuss the trim/break/extend trim 3 entities command.
A.106. Discuss the trim/break/extend divide command.
A.107. Discuss the trim/break/extend trim to point command.
A.108. Discuss the trim/break/extend trim many command.
A.109. Discuss the trim/break/extend break 2 pieces command.
A.110. Discuss the trim/break/extend break at intersection command.
A.111. Discuss the trim/break/extend break many pieces command.
A.112. Discuss the trim/break/extend close arc command.
A.113. Discuss the trim/break/extend join entities command.
A.114. Discuss the chaining dialog box.
A.115. Discuss the full chain mode.
A.116. Discuss the partial chain mode.
A.117. Discuss the single chain mode.
A.118. Discuss the machine type selection command.
A.119. Discuss the toolpaths menu.
A.120. Discuss the milling contour toolpath.
A.121. Discuss the milling drill toolpath.
A122. Discuss the milling pocket toolpath.
A123. Discuss the milling face toolpath.
A124. Discuss the tool parameter diameter setting.
A.125. Discuss the tool parameter tool number setting.
A.126. Discuss the tool parameter length offset setting.
A.127. Discuss the tool parameter diameter offset setting.
A.128. Discuss the tool parameter feedrate setting.
A.129. Discuss the tool parameter spindle speed setting.
A.130. Discuss the tool parameter FPT setting.
A.131. Discuss the tool parameter SFM setting.
A.132. Discuss the tool parameter plunge rate setting.
A.133. Discuss the tool parameter retract rate setting.
A.134. Discuss the cut parameter compensation setting.
A.135. Discuss the cut parameter cut type setting.
A.136. Discuss the cut parameter compensation direction setting.
A.137. Discuss the cut parameter tip compensation setting.
A.138. Discuss the cut parameter corner rolling setting.
A.139. Discuss the cut parameter stock to leave setting.
A.140. Discuss the cut parameter cut depth setting.
A.141. Discuss the cut parameter lead in/out setting.
A.142. Discuss the cut parameter break through setting.
A.143. Discuss the cut parameter multi-pass setting.
A.144. Discuss the cut parameter tabs setting.
A.145. Discuss the linking parameter clearance setting.
A.146. Discuss the linking parameter retract setting.
A.147. Discuss the linking parameter feed plane setting.
A.148. Discuss the linking parameter top of stock setting.
A.149. Discuss the linking parameter depth setting.
A.150. Discuss the toolpath parameter coolant setting.
A.151. Discuss the pocket parameter step over setting.
A.152. Discuss the pocket parameter entry motion setting.
A.153. Discuss the pocket parameter cutting method setting.
A.154. Discuss the pocket parameter finish allowance setting.
A.155. Discuss the drill path parameter point selection settings.
A.156. Discuss the drill path parameter X setting.
A.157. Discuss the drill path parameter drill/counter bore cycle setting.
A.158. Discuss the drill path parameter peck drill cycle setting.
A.159. Discuss the drill path parameter chip breaking cycle setting.
A.160. Discuss the drill path parameter tap setting.
A.161. Discuss the drill path parameter tip compensation setting.
A.162. Discuss the face parameter along and across overlap setting.
A.163. Discuss the face parameter approach and departure distance setting.
A.164. Discuss the toolpath manager selection commands.
A.165. Discuss the toolpath manager regeneration command.
A.166. Discuss the toolpath manager back-plot command.
A.167. Discuss the toolpath manager verify command.
A.168. Discuss the toolpath manager post command.
A.169. Discuss stock setup for milling operations.
A.170. Discuss stock setup for lathe/turning operations.
A.171. Discuss the lathe/turning roughing toolpath.
A.172. Discuss the lathe/turning finishing toolpath.
A.173. Discuss the lathe/turning threading toolpath.
A.174. Discuss the lathe/turning grooving toolpath.
A.175. Discuss the lathe/turning plunge turn toolpath.
A.176. Discuss the lathe/turning face toolpath.
A.177. Discuss the lathe/turning cut off toolpath.
A.178. Discuss the lathe/turning drill toolpath.
A.179. Discuss the lathe/turning tapping toolpath.




 


Competencies - Directed Instruction. 
Directed instruction via guided hands-on training on CNC control simulation equipment and CNC milling equipment.

  

B.1. Open MasterCam from the start menu and the desktop.
B.2. Change between graphics views.
B.3. Set new construction planes.
B.4. activate 2D construction mode.
B.5. Change active drawing Z plane.
B.6. Change active geometry color.
B.7. Alter color of existing geometry.
B.8. Change line weight.
B.9. Change line styles.
B.10. Set active level.
B.11. Entering location data via sketch, snap, and fast point.
B.12. Force a snap.
B.13. Select a single entity.
B.14. Select all entities.
B.15. Select entities using the only command.
B.16. Select entities using rectangular window.
B.17. Select of entities using polygon window.
B.18. Unselect entities.
B.19. Delete entities.
B.20. Un-delete entities.
B.21. Perform a screen fit.
B.22. Perform a screen zoom.
B.23. Perform a screen un-zoom.
B.24. Perform a screen re-paint.
B.25. Perform a screen clear colors.
B.26. Analyze an entity’s properties. 
B.27. Analyze a distance.
B.28. Analyze an angle.
B.29. Analyze a position.
B.30. Create a point using create point position command.
B.31. Create a point using create point endpoints command.
B.32. Create a point using create point segment command.
B.33. Create a line using create line endpoint command.
B.34. Create a line using create line closest command.
B.35. Create a line using create line bisect command.
B.36. Create a line using create line perpendicular command.
B.37. Create a line using create line parallel command.
B.38. Create a line using create line tangent command.
B.39. Create an arc using create arc/circle center point command.
B.40. Create an arc using create arc/circle polar command.
B.41. Create an arc using create arc/circle edge point command.
B.42. Create an arc using create arc/circle endpoints command.
B.43. Create an arc using create arc/circle 3 points command.
B.44. Create an arc using create arc/circle polar endpoints command.
B.45. Create an arc using create arc/circle tangent 1,2,and 3 entities commands.
B.46. Create a rectangle using create rectangle command.
B.47. Create a rectangular shape using rectangular shape command.
B.48. Create a polygon using create polygon command.
B.49. Create an ellipse using create ellipse command.
B.50. Create a bounding box using create bounding box command.
B.60. Create text using create letters command.
B.61. Perform a transformation using the transform/Xform translate command.
B.62. Perform a transformation using the transform/Xform mirror command.
B.63. Perform a transformation using the transform/Xform rotate command.
B.64. Perform a transformation using the transform/Xform scale command.
B.65. Perform a transformation using the transform/Xform move to origin command.
B.66. Perform a transformation using the transform/Xform offset command.
B.67. Perform a transformation using the transform/Xform offset contour command.
B.68. Perform a transformation using the transform/Xform rectangular array command.
B.69. Perform a transformation using the transform/Xform drag command.
B.70. Create a fillet using the fillet entities command.
B.71. Create fillets using the fillet chains command.
B.72. Create a chamfer using the chamfer entities command.
B.73. Create chamfers using the chamfer chains command.
B.74. Execute trim/break/extend trim 1 entity.
B.75. Execute trim/break/extend trim 2 entities.
B.76. Execute trim/break/extend trim 3 entities.
B.77. Execute trim/break/extend divide.
B.78. Execute trim/break/extend trim to point.
B.79. Execute trim/break/extend trim many.
B.80. Execute trim/break/extend break 2 pieces.
B.81. Execute trim/break/extend break at intersection.
B.82. Execute trim/break/extend break many pieces.
B.83. Execute trim/break/extend close arc.
B.84. Execute trim/break/extend join entities.
B.85. Select entities using full chain.
B.86. Select entities using partial chain.
B.87. Select entities using chain single entity.
B.88. Set MasterCam to a milling environment.
B.89. Set MasterCam to a turning environment.
B.90. Execute a milling contour toolpath.
B.91. Execute a milling drill toolpath.
B.92. Execute a milling pocket toolpath.
B.93. Execute a milling face toolpath.
B.94. Execute a lathe/turning roughing toolpath.
B.95. Execute a lathe/turning finishing toolpath.
B.96. Execute a lathe/turning threading toolpath.
B.97. Execute a lathe/turning grooving toolpath.
B.98. Execute a lathe/turning plunge turn toolpath.
B.99. Execute a lathe/turning face toolpath.
B.100. Execute a lathe/turning cut off toolpath.
B.101. Execute a lathe/turning drill toolpath.
B.102. Execute a lathe/turning tapping toolpath.
B.103. Perform a toolpath regeneration.
B.104. Perform a toolpath back-plot.
B.105. Perform a toolpath verification.
B.106. Perform a toolpath post.
B.107. Setup stock for milling operations.
B.108. Setup stock for lathe/turning operations.
[image: ]	[image: ]

Equal Employment Opportunity
TMCC/WNC/GBC is an EEO/AA (equal opportunity/affirmative action) institution and does not discriminate on the basis of sex, age, race, color, religion, disability, national origin or sexual orientation in the programs or activities it operates. Auxiliary aids and services are available upon request to individuals with disabilities.
[image: ]U. S. Department of Labor
This project was funded $3,201,968 (100% of its total cost), from a grant awarded under the Trade Adjustment Assistance Community College and Career Training Grants, as implemented by the U.S. Department of Labor’s Employment and Training Administration.
DOL Attribution
[image: ]This workforce solution was funded by a grant awarded by the US Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the US Department of Labor. The Department of Labor makes no guarantees, warranties or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability or ownership.

[image: ]
image3.png




image1.png
NORTHERN NEVADA CONSORTIUM
FoR MANUFACTURING AnD MINING




image2.png




image4.png
®
Kt 5w censed e the Creatve Commors Atriutio &0 tematiralUense. o view acopy of s
jcense, visit http://crestivecommons org/licenst




